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2023 Gordon Research Conference
on High Temperature Corrosion

ÅJuly 16-21, 2023

ÅColby Sawyer College

ðNew London, NH

ÅYouõre all invited to attend

ÅFor students and early career:

ðGordon Research Seminar 7/15 -16
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sCO2 cycles are of wide interest: goal is to commercialize!

Interest in >700 °C

for high efficiency

ÅLow critical point (31 °C/7.4 MPa)
ÅHigh, liquid -like density
ÅFlexible, small turbomachinery

Feher, 1965

50% sCO2 eff @ >720°C

Supercritical CO 2 applications

Lots of potential

What will help de -risk the 
technology?

sCO2 has many 
unique & attractive 

aspects
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Supercritical CO 2 Allam cycle:  first clean fossil energy?
NetPower 25MWe test facility (Texas)

Exelon, Toshiba, CB&I, 8Rivers Capital: $140m

Material challenges:
Combustor:  1150°C (!?!) (now 900 °C)
Turbine exit: 750°C/300 bar
Combustion impurities:  O 2, H2O, SO2?

Moving forward with limited compatibility data!
As audacious as Eddystone in 1960

November 2021:  plant connected to 
grid (announced plans for 280MW)



66

Thermodynamics:  Oxygen levels similar in steam/CO 2

Concern about high C activity at m -o interface

Factsage calculations:

High carbon activity at Ptotal = 1 bar (What is Pinterface?)

2CO(g) = C(s) + CO2(g)    CO2(g) = 0.5O2 + CO(g)

Young et al., 2011

General conclusion:  internal carburization concern for Fe -based alloys

All of our favorite oxides are stable! 
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sCO2 compatibility: broad range of conditions considered

400°-650°C: concern about 
steel carburization

ÅWell-known issue from CO 2-
cooled reactors

ðGrade 9 steel current issue

Å550°-600°C transition 
temperature for normal 
austenitic steels

ÅKey to low -cost technology

650°-800°C: Ni-based alloys

ÅNo issues for Ni-based alloys

ðLow C solubility, protective 
Cr2O3 formation

ÅSimilar rates for air, CO 2 and 
sCO2

ðLittle or no P effect @ 750 °C

>800°C: challenging for 
superalloys/cermets/FeCrAl

Å Initial results at 0.1 & 2 MPa

ðSubcritical P effect observed

ÅMo/W cermets need coating

ÅAccelerated attack of Ni -
based superalloys

ÅSiC promising , but not MoSi 2

ÅFeCrAl attacked at 1200 °C

ðAl2O3 supposed protective?

2 MPa CO 2

0.1 MPa


